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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disk-shaped 
recording medium and a disk recording/ reproducing 
device capable of improving the performance of a data 
transfer speed and an access speed. 
SOLUTION: This disk-shaped recording medium has a 
spiral or concentric groove 3, the groove 3 is divided 
into plural zones 1, 2 in the radial direction, physical 
address information and sector boundary information 2a 
are recorded by wobbling the groove, the wobbling 
frequency of the physical address information obtained 
at the time of rotating the medium at a constant angular 
velocity is constant in the respective zones and is 
increased in a zone on the outer peripheral side and 
recording data are arranged on the groove corresponding 
to the sector boundary information 2a. 
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(57) mWi 

pj^?^ z c A v:&scjcct s X ^ \im^ (Dyit—-^ 
v->i^^imm\^. ±^^m^mm2 a^zMfC^^'^x^ 
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\^±\z^my'-^f)mm^n^^t^i^WLh'r^y'^7. 
^mmmi^o lo 
m^m 2 ] ±^ ^mm^^t Ltzm^ (d i 

ct^wmt t^m^s^m 1 \z mm.<D^^ x ^ ^isi^^ 

®tr^5l/iT> 20 

mmTYUT. mmt^ ^(h^^ ^jim ^zn ^ mm 

±i5S2p ^uv^ \z^-5\^^x "T^TsO mm wkwoy 

mi^m 5 } m^m 1 ibmm^m 3 \ztm.(D^^ y.^ 

mw7 ^^}^^n^9it^^%^J—yx- 
'^t,u^^'D\zm^^^omwmm%t.. 

)i-:f±^rz\ty>\^±\zmmty'-i$^^mmT^^mm 

—^(D^m^ ny^^zm-^i^xy"^ ^^m^mmi^cD^ 40 

[w*^ 6 ] m^m 1 Tbmnmm 3 izmmo^y"^ >^ ^ 
miz^^^x. 

^■ttj:^^z>\zm&^nom2Mmmm^^^i. so 
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^ p ^ $ ^^r^S^^ D *y ^ ^^S^g <»: , 

mim^mm^^-^m^^nrcm^^z. ±.$mm^uy 

^tiTzm-^iZ. -^(7)S^i7n^>^lcSoHiT5^^X^ 

f^im^mm^mf>m^^tirzm^\z. ±m&mi^uy 

^ {zm-Z^i^^ Xy"^ X ^ 4:^l5i^«t^*:0D^*;U— >^Ji^;^cti ^ 

$n^C«^tC, -^<DStpi7D^;;/7(cS-::5l^Tx^Xi:7 
4^tS^ii#: <D :/±^rz\ty>}^±(D iB@-x- ^ 

^x^ieg^^^i^go 

^WLtr^%m'mA^rz\±m^mQ\zmmL<Dy'^x^wd, 

m^Wi^'^tszh^ii^WL^'t^mim4:^rz\tmi^m^ 
imim^ ] ^-^^ntzmmr YV7.^^)v-^^fz 

\XyyY(n>mW7YV7.'mmL\zmk^^T HUX^tS^ 

Y(r>m. ^fc«^>h\ ^)\^—yo)m\z^my\^uxm 

sit 4 7!7M»*35 6 mm<Dy'^ X fBg^H^g^ 

^>H(oi!i^^. mmT^v->z:h\zxnmt)^j:o 

[0 0 0 1 ] 

m'^mt^y'^ 7.^^mmmi^. mzs\zzi(Dy'^ Ts^m^ 
mmi^^m ^^x^my'-i^ (Dnmrn^^n vy'^x^m 

[0 0 0 2 ] 

't^^m:ti.x^y'>< 7.^ mm^m^^^nxi^^^. z,(t> 

^ o is.%y'^7.^mmz^ (.^T«fBtS§S ^l^isb^tz 
6b. l5Sx-^<^;^iR3ft^-5£i:b> ^l^^y^Ty^^ 
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L V:^'A :Constant Linear Velo 

c i t y:^-^) iz^o. 7.^<D^omwix-hmmm 

[0 0 0 3] 7^irX0frp^€:Mffif ^gWTJl. 

iifi— (CAV:^S: : constant Ang 
ular Velocity t}^$>^. :i(DCAV 

\uz\tm^u\^^. 

[0 0 0 4] ^^X. T^-f ;^^<DIlIg!g[$-^<hL. ^ 

^7.^o^^^^m\z\^s\:.-z%^^'r—^(nn'(k%i^^^^ 
\zm^m7L^z.t,\z^mmt^±^f7o^^ (zcav 20 

:Zone Constant Angular 

Ve 1 oc i t y:^^) :^>**ffl{k^ tlTl^^ o CCT);^^; 

b T Z C A V ^ 1/ ^ T tl^lB ^ 7^ >f X ^ CO 

tlT^^-Sp 30 

[0 0 0 5] 1^2 2 7!;Mlil2 4mi|5ZCA V::^a;{Ccfc 

1 0 1 t^T^^X^COn^SPJcOm^l 0 1 a. ^ 
^10 lb, SUai 0 1 c CO 3<SI<7)y->tC^^S»J$nT 

;t 0 <Oir ^ - i: o T V i -5 o 
[0 0 0 6] m2Z\tZ.(Dm=f''^^-X\.X7^\.tL^(hX 
M^l 0 1 a (y-> 1) -ElU^^LX 0 1b (\/ 

->2) 1 osT^^^s^n. 40 

1 0 St^T'-f X^±C0f|^S-feiJ7^:7 KUX^^T^^y:?^ 

1 0 2 2it.^m'f-^imM,^n^'r-^'y ^i-yy/Yx 

0 2 bet D«^$ti^-fei>^ 1 0 2 X ^ 1 [pJtef^ 

0 1 artS.r)^«i^l 0 1 bl^tc:fet.^Tti'^n-?nHSfS-ir 

[0 0 0 7] I1I2 4t5t5ie^>:/:$^ifig^^Slc:ffi:;*cb/c1t 
S^T^D. ^^y^l 0 2 a UtiT^^U— 

'^\^7smm.xmm\.tz.\^^^^^\f.v siipjansx^z}^ 
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[0 0 0 8 ] ^fc, ^^yi/1 0 2 atd:S2 StC^Tciz-p 

(Phase Locked Loop) 

7 KUX<OS&^0^^T7 KUX-T-^ 1 0 6^:, 
■fei57:$^7F UXT^S7KUX7^-Jl/K 1 0 Tit. 7 

[0 0 0 9 ] ±l5ZCAV:;^S:{Ccfc^x>r XiJ7^^(.i;^c 

5='>r X ^mm^mmz^ \i^x\mi 2 e ^-r j: 3 \z. 

"r^TsOt^m^m^n^, gp-t,, 7='><x^iHiei5[fr^2 5 

bcO.'^.«lT^Tci:-5{Cx^ 7.^ ^W^m\Z^iO^'f—'& 
5 a(D^^T*^Tcl:o(C±l2^/->m&T^{t:L. A 

^uv^'BLXS'm^Cfuv^ti^^^^nxm^^^tx.^. z. 

t:fy^^7^iixmm^mmxrr7i^tmz. 5^^x^co 

^m<t^z. txmtmmm^^^m^mz ^ ^-ries— ^ 
tx^^z.t^^(E>. CAV;^a:tc:it-^riBls^S^f^± 

[0010] 

n^r^i^^mf)^iE>7^±7.^m^m^Lx zcav^s^ 
f)m\^^^n^(Df)^^mx^y). z.n^<n')5^(D'r ^ y^Cf 

\t'^<WifX.r>fzyi!r—'^vV<r>^(r>X^^t^it>. ^^7. 

[0011] ^tL. ±m^^(ozcAv:^^(r>^^ 

^umn±'r^mm\z:^\^^x\t,T^'\L7smm,i)^^\^^K 

<fs,^xL^z)rz^. mz^mm<Dmm^-i^^mmx 
mmi.rz^^m'^'pj^y^T y-ym^xmi^^^m-^^zch 
v:^^^zit-<x^-^m&^mx^mtf3i^. 

[00 12] 5EtC, ZCAV:&^tC*5ft^x^Xii7[Hlte 
^T^-f X;^[HieaJ^(g:<?&:-pTL^-5. Zitilt. -x-rX 
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[00 13] mmizmcTmsLmmoir^ 7.^\z 

[0 0 14] ^fc. ZCAV:^^<Dy'^7.^\Z^l^X 

m&^iu^±:^^^^f)^y'^ ::^^^%^i^xtkmmzm 
^xmm^n^ztf)^iE>. ^^<ov->\z^\^^'f^ lo 
{7i^m^^rz^(D-^^^m^m-mwihi3.^. cinji, 
*s:trf^(7)-tr !7^mm^mm^\zm?ifx.\i^m't\z^\^^x 

0 2 btC*fbT^nx h-^ tU-DXm^m^Rii'Tt)^ 
^X3b0. :i<Drzib\Z^yy I 0 2 a^^^ <DV—>\^ 

\z^^^x\t^%:fj\^xm^^{zt^^xmm'r^z:tx. 

x-3^:7^-;PHi 0 2 btcPST-S^^lz-yiwH^fc 

y'—i^y^ — )i'\^f)^mm^n^ m-mTtiftt. ^y^-h^ 

o'r-^y^ -;i/K 10 2b (omnmm^'^nx\^^ 

-So 

[0 0 15] tz:^i)^. Z(D^o\z'^^'j5\P\\z±:^^m 

[00 16] ^m^i^^-th. T.^'^tzm^^n^ 
^m^^<Dmm^m.'&miz\^xi\ivvmrzK>Q. 30 

h^^^ 2 0 0 0 0}zy htT^t. l±.^^(Om 
Qmm^f^^f)^. ^n^^g^M^^*3 Om 
m(Dy->lCiiJO^T^«'^, Ri^(l»18 8. 5mm 
/10mm=18. 8 5-fe^r$^<i:?^§;&^, ±fB(7)J;^fc: 

1 [m^^ D iEc7)^SciS<7)iz ^ ^ ^lESf ^ f^^^:^^ ^ 1 

^)^cO<Diri^i5'»^l 8<hLfci:^or). ^MSOmmC^ 

^m.\Z:^n^\iyh'^'^X^^n't^t.. 0. 5 2 3 m 

^mx^^ 1 ti^y h^/zO 0 . 5 um(D^^f)^^mS% 
[0 0 17] ^fc. V'->f^tc43U^Ttt±IB(7)ct^tCir 

m^ir^z.t'/)'^-p]^xsb^^^. v->r^wm.^\z^\^^x\t 
m2 4\z^n^mmi o i a <h i o i b(Dm^xM.^ti 

^^V{Z. ^^<DV—>\Z:$d^'f^^-:^y^—)l\^\zm 
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^<Dmxh^a7.h-^t)^^^'t^<Dx\ '/->m^o) 

[0018] 024 X7ik'ry^^7s^X\ts ^Jl^- 

^±\z'r— ^ ^mm-t^ t> co-Tffe 0 . X X ^ ^my5^ 

m^^^v ^m±f)^=?'W^m^rtiisb\z^ 
[0019] :^%m<D^m\t.. ±.mwm\z^^. 

mmr^cii\zh^o 

[0 0 2 0 ] 

hf)^^)v-:f^o^'y)vi.x^m^n. —^(D^mmx 

^mif)^^'/—>p^x-'^xt^^»^mm<DV—>^^^mm 
-iL^ ^ mmmiznf^s^'^x^ji-':/ ±^rz^t^> 

[0 0 2 1 ] If^:il2 fClBiK(DT'^X^^fBg^jffi<$:tS, 

19*311 Jc:ffima)5'^Xi^t^i5@ie#:tc;fei.iT> -feiJ^^ 
tLfc^^o) 1 mm^rzo<D±:i!7^^:^^iE<D 

[0 0 2 2 ] m^m3\z^m<Dy'-c :^^^mmmm^. 

m^mi\zn^m(D^^ y.^mtmmmz^i^x. 
m^o) ;u - y tcie^T^- ^ $ n;^c c <h ^ ii*iS[ ch 

[0 0 2 3 ] m^m4i,z$^«i<oy'^x^mmn^mm 
{t. m-^m 1 7!7MW*3i 3 fciesscDT^^ ^t*cfegi«{* 

^ ^ 1/ ^ T 15 ^ fr -5 ^ X ^ IBSiS^ e 43 ^ ^ 
T> 5='^Xi7*>e^®<«<*^-^(^lHlKi»-t?[HlS^fT'5leI 
teSO^^gc^i. t)STKl/Xlt^;!j^e(Z)'i^^^;i.^i^§c 

wl^. ±.^mm^uy^\zm'^\i^x^^y.^m'^mmw 
)v-y' iL^tz.\t=^ > \^ ±,\zuu'T-^ ^t?.mr^m 
mun^^^. ±tB^ep^ D'y^tcgtiJi/iTT'^x^t^ 
t^mmw(o ^)v-':fAL^rz \ty > K±(^)iHe^^— 

[0 0 2 4] m^m^\zmm(D'f^y.^mmin^mm 

x~''^hn.^^^\z]^m^no^^um^^t. -'^(d 
mm^nyc^\zmr^\^^x^>(7.^mmuv^(o^)v-y 

<h, -^(om^^uy^\zm':S\,^x^^:x{7^^&mw 
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[0 0 2 5] m^m^\zmm<D^^ xc^^mn^mm 
\^. mmtm i ibmm^m 3 \z sEtsox ^ ^ ms^mm^ 

yx-'^hu^ cfc o (ciHie^fT 2 [Hie 

^mmmi^(D ^)v-':r±,^rz > \^±,\z^my'-^ ^ 

gip^ n \z&-^\.^x'T^ 7.^m^mmw^(D^)V'-^ 
±.^r:i\t.^>\'±.\zmmy''-^^mm'r^^mmm^^ 
ii. mimmmm^mma-^nrzm'^iz. ±mmm^ 
ay^^zm-^^^xy^^ 7.^^mmm#(D^)v-':/±^rz 

\t^>\^±<D$Bmy'-^^n±V. m2[Hlte©J1®^^75>« 20 
X ^ ^IS^ jffi * (7) :/± ^ ;^ ^ > H ± (7) tBfi^•X'- 
[0 0 2 6] m^m7\z^m(Ou'^7.^mmn^mm 
mj^m4^rc\m^me\zmmo:>'7'^7.^Bmn^ 

mm^m t ± td^m^mm^^ iix^m $ nx s t ^ 
[0 0 2 7 ] m:^ms\zt^m(D^^ x^^^mn^mm 30 

m^^m^ti^v-yzr^^zmu-otzm^^o) m^f^im 

[0 0 2 8] m^m9\z%^m<D^^ ^.c^B^mn^mm 
mj^m4 7bmm7^m6\ztm(Dy'^ 7s^$mn^^ 

[0 0 2 9] if*:^l 0tCfBScD5='^Xi:7f5S^^^® 

^ > r An# ^ ^ ct ^5 fij 0 ^ T -5 C <i: 
[00 3 0] 50 
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[^^col^ffi<D?^^] 

[0 0 3 1 ] 01-031^. ^mm\Z^^^^ Ts^Vtl^ 

[0 0 32 ] 0 2«c:o«^$:i6:feLT^L;^^)<D'Tf* 
0> a (y->l) l^XS^mih (V— >2) 

mSc(Oiy;i^-:/3-efl}j5K^n. ^;i/-y3fri. ^^^m. 

»2 aT^^iJj^tlJt-t^^ 2;&^'x-<X^cD 1 iHjerttClg 

f)^±^i$^m^2 axmoJ:o\z'r^ 7.^m±xMmmz 

<i8^$n, :5^;i^-:/3«KJSEJKk;^c«l^'il>R«(c?^B3c 

[0 0 3 3 ] m3},t-t^^m^2 aRUv-^m^j&m 
^m\zW:±h:^m^mx3bO. ^Ji-zf3\it^i!fji-:/ 

2ffi^-i>^p$nfcmtcji&^^ii$n. ^^7.^1 
(D^ A 7j>«3g«eT^;5f (c: :t ^^^iz-r ^ mmxmmm' 

(om&^^mmD^x^n^tmz. ^:;i-^)v^nx 

^)V—y(D-\L^^\z^\,^x-'^x. ^^o^-rx^^^ffiij 
(DV—>\^Em^^^m^i&WLtit^^^oWL^'^nx^^^. 

[ 0 0 3 4 ] ^ 4 «±i5-ll ^ ^ 2 COfiJO ^ T^^-r^S 

\^j.i^(DmM\z^^^x\t.mmummm^mK)^x^ti 
^)\^-zf±\z$m^ti^mmnmtmK)^ 
x^ti^±^^f>^mi\znft:^\yX\^'^^m'^iz-D\,^xsi 

[0 0 3 5 ] mmt^mmm\tm4(D3 a\Z7r:TJ:o\Z. 

^ji- y <h Lxmmti ^cttK mm uxm^^n 
xo^^o f^^. sim<oiSE^±mnrz±i7^m^2 a\:i. 
mmm^4\zM^^r^. 
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[0 0 3 6] -^5. ^)v-y ±,\zmm^ti^mm^m 

\f^^mm\zit^x±^ ^7 H u7.mm<Dmm^^\^±T 
^tz. n^mmntLx^yi^^mi^r^z. m4(o 

mtl^mm^ ti^y"-^ y ^ —)V K 9 <DWZ J: 0 m^t 

m.\z±^<x^^. mmmmmmL^^r^)v-y(D 
^ it yji/jis^ » h 9)v- y F»g \z^m $ n^ia mmm<j>m 

p^\zm'&m(Dmm'f-^timm-^n^ z.h^M^-r^. 

[0 0 3 7 ] C(^x^Xi>JCcfcO. ^mrlB&^n/t^^S 

[0 0 3 8] gp-^. lI5«*^0J<^7^^Xi57 ZCA 

iftSb L^m) X^T^v^Zy"^ X^^m^m\zt^t:>(b 

m(r>^^:f)vm\mi\z^t>^xmmmmi(omm.w^hm^ 
(Dm^^xnK't^z.tt^xn^o^x. ^mm(D'/—y\^ 
(h'x^YX^ 1 mm.^tzK><D^!7^^f)^^\^^mmxmmn 
^ti^fs^^n^ hmz. y'>(::^{7^^^m\z^r>x^mm 

[0 0 3 9] -yj. m^\'^^^m\zx^5'>( Ts^^. % 

\Z^K)mmn^^noyj^ (ZCLV:*r^: zoned 
Constant Linear Velocit 

Sc6a mm) i!)m^m\Zf^^^z>y'^ ^\Bim^ii: 

\^^[B]^^-^^t&<tih. zcLv:fj^\z^^\B\mM'm^ 
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-^x^^:it\t. ^mmmcomi&^h-^x^^zit 

t)^—'^x$> ^ z c LViomm^mm^n^ . 

[0 0 40 ] C<D^o\zLX. mSX7sk\^rzJ:orj:ZC 

Av:ij^\z^^mi^tme x^i^tz^ofSiZ ci^v:^^ 

[0 0 4 1 ] ^fz. ±m'f^7.^mm\Z^\^^X\^^3ik(D 

10 ct ^ \zms^ ^)v-^\zn\^xi7 uTsV-c^ \z^^m?em 
>m.^(D^ }v-y\z^\i^^m^v-yi)^i^(D^uy^ i — 

mm^^j: o^\^^^<D\z-r^z.tf)^x^^o 
[0 0 4 2 ] m9\t. mmcomwi i (oy^^ :A^m^mm 
ii^o^mo^mmoymmz'Di.^xmmT^ho^x^K) . is 3 

)i^-':r±^ZBmmm^mmr^o:>^z^L. if)i-zr<D^ 

zfs a±\zm^. ^ji-ym^zm^ntz'y >\^±3h\z 

^^mmtysi-Dxi^^^o 

[0 0 4 3 ] ^)V'-':fz<r»^m<ommo:>^ 

\z^\^^x. m3(D^'^t.w\mz^m7\^u7.mnf)^2^ 
-^-^mm^ntzmzm^m.^m-^n. y'^7.c7\a:>% 
\z-i:.tm^i}t^^'f5mzOz^':/)v^^wmxmmm^^ 

t^nma:)^ > Y 2 h h\z:^\^^X^m<Dmn^^mmnt.t^ 

30 'dx\^^^(dx. n^n^T \^u7.mhm— Lt^^o ^ 

ir^3^i^#2 a»3::?t.iTJl. %^(OV->}^\z^\,^ 
T^;i/-y 3 ach^>H3 b^^f^I^'^X^^^^^r&lfCi* 

7.^^-'^(D^m.Wix^^-^^i:r:Lm'^\zmm.i 

40 [0 0 44] C(Dct^;^ci:J^Sii:r^c:ttc.fcO03-Tri^ 

m.x^^h^y^mm^mib^z:^ib^x^. ^fSi^i^n 
[0 0 4 5 ] (Mm(omm2) :^mmy'^7.^^mm 

[0 0 4 6 ] :^^m\z^n^'f^7.c^\tmixm.mi.rz 
^(ot^m\zy=^ x^(o^mw^^K>^^i a. mmi 

50 HT^^Xi^z l(H]fe^^c»9ia&<®Oir^^T:SlfiSc:$n^<t 
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[0 0 4 7] m7\t:i(0m^^Ui±VT^Lrch(DXik 

iHlfe a 0 (Z) 1r !J7 » «iE(0 ^: 6 ?^ > Jl^Sg ^ 

Jc^^-SfccOTfeO. ^OAt^T^^X^^ 
g3 OmmOfl:etC*5l/iT*:*0^tgi^S?Sa#g'efe'5 
18. 8 5ir^i$'a)gBg;5^pTflgtC7S:Sei<i:^S*1-'5o 

[0 0 4 8} Iil8fl-t:i57i$'«^l 2 aJ^CX^/->J^^ifi 

^;&t2ffi'7-i5?^li^nfcmtc/^?^gc^i^$n. T^^fX 

^^tzm'^\zW^\ a, 1 c (^#y'-> 30 

mm(D^j-y\'^E-^\^^n)^w.t.t^^^^m!^^rix\i^ 

u\imi&t.n.-:>x^^^. 1 2C0SIJ o^Tfim 

[0 0 4 9] cco-^^rXiJ^tCcfco. *mrtsfi^^n;/c^3i 

5 TlttB^ Lfc Z C A V:;^S:tC J: '5Kf^<hEl 6 TiJ^W Lfc 
z CL v:&iC{cJ:^lftf^<h^^^ji<D^-< ^^i^^T^ 

3^ g:;&^*IE<^)S ?gcT^ ^ i£:>^;0^ t^cJ: C 6fB ® 
[0 0 5 0] laiOJi. ^SSO?^Sg2(7)5='>< Xi^l^lB® 
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H 3^ T ^ -5 ^ ch ;^ o T > ^ o 

[0 0 5 1 ] a^2^wtcti. 3<Dytm<Dmm<D 
2n^-^^m^rirz^\zm^^'^m'^n. t^^x^^i 

1 3 a<h«*S(D5>K 1 3 h t\zi^i^x^m(Dmmm^ 

mmt:f^^Xi^^^<DX: #6n^T KUXMt>f^-(h;^i: 
^/i, ii^^^j^l^i 2 a»c:?l^Tti, ^>^o[)y— > 

1 3 a^^>K 1 3 b(D±^^\Z^\,^X\ty'^7. 

^^myji^^zm^mzmommtysi^-/)^. ^^^yJ\^\zm 
t^T^^)i^-r^^>\^m^z^\^^x\^t^myj\^{ztscm^ 
tfitt^ibysi^^o o^y)vm&sc^i^xi^. mmmmmm 

Te>n^<h^^(c. o^':/ji^nx\^^^^*L-mfS.mt. ^ 

^X^^-^(7>(pIKifcT[eie$1i-;t«^{cM«l a. M 
^lb> ^^1 c O^y— >rt{;i:fe(/iX— ^-C, A^-^t^ 
^ X ^ ^ ^ fiij CD > f J iS i ^ & ^ -5 J: ^ 19; ^ $ 

[0 0 5 2 ] z.<r>^^ui^^^t^z.t.\z.^^. 

m^\^tzM^x<r>^h^\ztVi^. y"^ 7.^^myj\^<Dnm 
mmx$>^ h^y^mm^^ib^c^^^x^. wt^^± 

[0 0 5 3 ] (mmcDmms) ^mm(D^^ 7.^nmn 

[0 0 5 4] 1^1 i\tmt&(ommi^r^\:i:mm(Dmm2 
xmrni^Tzmmo)^^ 7.^m^mmi^ (mmmwz^y 
y^m^^u^^mmzr::>\.^xmmr^) ^^mm.'f^T.^ 
\zmmv. c(^5^^x^$^t.iTtes^iSffi(DiESii^S: 
m^o z c Avyj^cDy"-^ x^mmn±mm(Dm^mx 
^0. ^mm.y^^ i^^nLx\BimmW]t^tz6i><D 
xtf>qB-^2 o<i:, u-ifmm\Hi^2 1 :^^^<Dmmm 

^ 1 ±<Dmm(D^mi>zu-if\£-A^mm u ^^P^fc 

43ViT«3t^^?^Xi57 1 ;!)^^(D^|^^:^;^tBL. IB^ 
^fT-^Tt^^;/ K2 2 i:. Tt^^y F2 2;ii^e<7)Jgimfi^^ 

P^JC^^g^^T^-f X^ 1 (C^ISI^^HIjllO-rSidSM^^y K3 2 
Xtf>^-^2 0<:D[Hlfegc^-^tC$(l?|-r^[eJ^»J 
1»©gS2 6i:> RF7>y 2 3;!^^^<D1t— Tj^^Mfl^^: 
3>hn-^3 ^ti^^(K>n7r^\Z^-5\i^X^^v K2 20 
7 ^ > ^iRO: h ^ > iJf t m ^ K) 
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ib<D'f-i$^^^ay^±^m^2 9f)^iE><Dmm^u^y^ 

K3 0<h, ia&5='-:$'MSlEl5S3 0 7!j^6<Ol5g^x-5^tC 
J*JS;bfcKI^£^^$-ii:^^cJ60?Sm^-y H 3 2^mm 

-t^mn^y \^mm^^3 1 RFT>:/2 3;??^^<D 

[0 0 5 5]-;^, ^ 1 2 If IgldlplK 2 1 

^^■r^^^T^o. o^':f)v^m\B!^2 bxmm^ri 

^^TU'-ifo^3fe/^y-fel¥?^fi^-5/i»7-aiaf[Ei?S2 1 
bl,zJ:r)m^'^tiXi^^^o 

[0 0 5 61 ^fz. mi 3\^^U^y^±^^m2 9<Dm 

m^TT^rmmmx^D. ^^^jvmitim^2 sxmm^ 

nrz^7^y)i^m^tmi^mm^2 9 dij^^bcD^^mm^ 

<^fefflittg^ff'5^1fifflitlJlHlS§2 9 act. mi^ffi 
-r^^l L P F 2 9 b^, miLPF2 9bf)^ib(D^n 

M^#tc^-:^ i^TiB^cDSip D ^> ^ 1 V 

F029ci. S1VF02 9 c (DM^^^ ^ t':/)im 

^ifZ^ft^t^m^mz^m-t^m i ^^i^mis 2 9 d <>tc 

m[Hig§ 2 5 xmtts^nrz^ :/)vmntm 2 ^m^^ 2 
9 hf)^ib<D6^mm^<D&im]tm^nz>m2i^mittgt\Bi^ 

29 et. m2^m)tmm^ 2 9 ey)^^(Di^L^mm^(D 
Mm^&^^tlyhT^f^2 LPF29f«h. m2LP 

F2 9 f:^^^<o&:mmm^\z^':5\^^x^m(Dmm^uy 

i^^*fe^-r^^2 VF02 9 g<h> ^2VF02 9 g(D 

m&^^^:t fjimn^znjt^-t^m^mz^mt^m 2 
^m^^2 9 hti>zj:om^^ri^n^mm^uy^± 
^mt\z^r)m^^nx\^^^. czx\ ±mmmmmi7 
^^nmm^^^^ ay^ ^^mt ^-^ p l l 

(Phase Locked Loov) ^m^LX^ 

0. mi^mw\^2 9 dxw^^^n^^m}±.\tmm&m 
^ n y ^xd^^mtjim&^t^ :tyjvm^m&^<^\tmx 
#Ae>ti. ^2»mmm2 9 hxwt^:^n^»m]t\m 
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itmx^^^n^o mx^i. m^\B\u^x(oytm^y^^ 

KHz. ^razn-^^W^wm^uy^ (ii^tiiSS^ 

-^(Dj-^ry^}\^\iyvnmi(r>m^^tm\±n^) if^ 

2 3. 2MH2. D /7 (ilSHH^T^-r^' 

(D^^>:^L;Hf «>r h^iSa^&^StfnS) 1. 6MH 

^^tm'^^tv^t^\z. %2'^mmk\z^v^^%m^ 

10 «l/2 3 2 7!itiS^$n^o i7n-/^^^K[HlgS2 gtCJ; 

^^$n^o i«> ^^mz^\^^x\twm:&^^uy^ t 

Tl^a:<>^\ I^-X'$>^«^fl±fBPLLC7)ffl^S^^* 

iiib-r^c txwim\\:.tm^x^^. 

[0 0 5 7 ]-:*. 3¥:fiS^x^'X^ Ul. ^jSficO?^^ 1 

\zi^^^\^fzV-^^^n^-(r>umt(^U^n^-->5. ^ 

> L Tz^M-Bl Jm^COm^' ^Uy^ (D^OL 

[0 0 5 8 ] j&iTfc, ±^"7"^ x^mmtn±mmz^\rf 

30 [0 0 5 9 ] liii 4 ^m^^^xtmrnrnz-Di^^xm, 
^g-r^o ^ 1 4n±iEx-< 7.^^mn±mm\z:tsn^m 
mW]i^m.n^^Tyu-^^—hx^^o ^^-33^0 

5ti33>x h-f >i5^:7i-x 3 4^ift'LxtEmmm^mm 

l2@l!i'f^co/i:a6(Z)5n;ji:^^*HS&$n^ (s 1) « s 2 
tcT. n> hn-^3 5^^±fi:^il,i:0fi^^nfcIE@^ 

TiS^T^o :;^tc:> s3fcT, zi>hu—y3 5m^m 

7.mfip^nts:v. C(D7!7±XW}mzmLX\:i. 3>h 
□ -^3 5;^^*TKl/;:^^ai[HlgS2 7 ^^e>51*#^n^3^ 

K2 2^Siffl'r^c:^ 

\z^omm&m-^(D^}i'-A^W}i>^rftjit>n^. mm& 

y>\^\z^^f^^7i-:/)\^^mbmm^ti. z(d^^^)\^ 
50 ^^7.Cf^w^w^»SL-w^. ^m^nmtM-Kt'r^ 
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ft^r ^"f^Ts^ ^ilfig CD y - > fC b /c: IB&S^ ^ 

a-y^T&t^D *y^*fiei5iK2 QT^^e^n-s. :*fc. s 
m^<r>^ c'^^t^L^^<r>^mL'f-9h\^'x:. IBS 

^Z. yt^y K 2 2cfcD'!7^y;i/^|i5lHliS2 5ib^i^<D0:i- 

'y)m^mzm'^\^^rctm^mo)yt}:f-iKf)^mM-^ti^ 
:itT\ mm(D±:^^\z^-^(D^mm=TUt>ti^o s 

5(CT> lir:57^<Dteg^7&^^7T^i:> s 6 tCT. IBfi^ 
•il^3^l&WS<DJEfr^fTl<i, s 7\ZX. WS*^" 0" r 

[0 0 6 0] ^tC, ^1 S^^l/iT^^Kf^tCOliTiJg 

S^»lfpCO/!:d6<7)^3l7:i5|Bij^$n^ (s 2 0) o s 
2 1{CT, n >hD — ^3 5t^±{i^MJ:0fi^^nj^c 

iS^-r-So ;*:fc, a>hn-^3 5Jls 2 2 tCT^^^ 
fTJtC '^^ir ^ i^^&mu^^ P a ^-g-tj* h ^ ^y^^<D7 

tmz. m^(D^\i—2:.&:m\znft-'r^y'^7.{/^%&i 50 
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© > tC^gr L fcS^ ^57 D 1^7 T^t ^^7 P *y /7 ^fig 

[ElgS2 Glr^^^n^o ^LT. s 2 3 fCT7 K l/X^^ 
dilHlK2 7 efcO^S^tl^^ftcDII^T Hl/X7&^*Pa<h- 

4 7!7M«^ 3 3^^bT±&ig|l'\feig|$n'5o s24 
iCTl-tri:7^(DS^7Jj^^TT^t. s 2 5 tcTH^irii? 
K UX P a5:tXS^-t iJ^^ScR S a)M/>^M«f$n. 

s 2 6\zxn^m&'iL^^^»o:>n^{i&mtmji.rz^^ 
aof)^f)m^'^ti^. «§TU;t«^fris2 ytcsr-s- 

«ITbTli;^t/^«^{i s 2 3lC^oT±tBJ[l31^^t 
[0 0 6 1 ] ilcDJ;'5{CLT. ^^'^ X:i7 feg^^^g® 

\zmf3:^m&^xmiti-^n ics-^^^tib 

SS:CX^^$fT'P«lfiEi:^<j:oTt.i^o ZLCOfz.^. ZCA 

mz. "r^f :^c^±izzcAv:^^xmmm^^tirzO^ 

[0 0 6 2 ] 'A\z. mm(Dmm3(Dm(0'r'{x^tmn 

^wz^tm-nn^a^T^. 
[0 0 6 3 ] HI 6\tmm(Dmmi^rz\tmm(Dmm2 

ymmt:m^^:^i^^mm\zr:>i^xwtm'r^) ^^m^y"^ 
mx$>Ki. ^mm.y'^T.^ i^^mi.xmmmwi'r^rc 

fi6<DXfcf>^-i$7 2 0 \y—*fmWjm&4 lt)^iE>(Dm 

i±(Dmm(D&m^zu—'^\f—M.^mML. m± 
^tc;fei/iT«7t«ai^T'^x^ if)^^<DKm^^^mL. 
mmm\zisi^x\tn^m^ o ^mi^^^mo) u— tf f-A 
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mm^n^yt^y }^ 2 2 1. ^^y\^2 2f)^i^<DJ^mm 

3 2 (h, %m%'rA7.Cf l;&^^5iSB§— ^-eiElfeT^ci: 
o7.\Ly^-^2 0 <^lEieSc$SiJ!3-rsielKS«tB(nJK4 

— ^4 5 75>^e(Djg^{CS-:?liT3t'\^y K 2 2 (D:7;r-;tl 

3;i^^>(;)h^^>4^> e> ^ y^i- ft^^^m 

^^ft^TK UX^tB[Hlg§2 7 ch, >^^3 3^^LT± 

^7l^X h-r>:$'7x-X3 4i:, Tj^X h-f >i$''7a:-X 
3 475^60i5®^^-iS^{cx^-;^tHiTIEffi$g^^{^JnL 

:57 □ tJ7^^fglplK4 4 ;f&^6<7)i2a^ D (CJSI;TIES& 

tCjlL;^c?^^JC^i^-r^fB^7^— :$^«!lSlHlg§ 3 0 15 

^^±'^'^^tLt>(r>mm.'^v K3 2^sg»'r^i^m^^y 

Klgi4(Hl?S3 1 <!:> R F T >7'2 3 3^fi 

X h-r>i$^7x-X3 4-.jgmr^S^^-:$'ffi31{HlSS 
2 Si:, iKOT^^X^ieS^^Sl^CD&gB^rSiJfflir^Ii 

[0 0 6 4] ^ Ts^ (r>wcmm^—'^\:L^^mmMn\z. 

m-(ommimsm^tLti^^o7.\:i>^—^2 o^u 
[0 0 6 5] «£oT. ±^mmzx'r^7.^(Dmmmt^ 
±mm.(Dm^m^'T ^ x ^ <^ > (cj&]^ ^ -r-^T$> 

i>P^;;i7^^lHlg§4 4t^^(S6IS^^n;^cl5^gi¥iJ7 

[0 0 6 6] AL'^'r^7.^w.^^±mm\z^n^tmn 
^mmz^\^^x\mmt.m^omnxmm'^ n^<Dx. 
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tj.^ti. v->\zj:^r-^(Dmt&^x^mRzsn±^ 
rrom^ty^-Dxi^^^. ^(Drztb. zcLvyj^^L 
X. ±^m^^m^\^. mmmf)m—mtr^^j:o^^ 

7.^^^^i^^^;zax\ V->(D^mitm\z^t:>^'r 

^^^mstu- h{zj:^^^mim<Dmmn^f)m^^h(D 

^f)^^{\:'t ^z^xo:t y jvmf&^f)^-'^ 
mm^^tix^^^^z^f)^^. ^m^itim^ hLxmMo) 

J: "9 □ — ^ 'J — X > n - ^IfcT^lHlfe-t > -tt-^ffl 
mm^<. ll?^(C7^e-A;^^hl.~XLTVi^x^X^ 

[0 0 6 7 ] mmo:>mm4) :^?^m(Dj'^ x^mmn 

20 *IISSO^^fCi3t+^x^X^aB@i|f^g®{i. 

t-K (ZCAV:^^) i^3i^-^Tlgi!j-r^m2[si 

K (zcLv*5S:) ^mi^x^^^o 
[0 0 6 8 ] mi 7 \t.mm<DBmi ^rc\tmm(omm2 

ymm^m^^ui^mm^z'oi.^xmmT^) ^ytmm.v'^ 

m.'THT.^ \^-^n\^x^umwr^tz^(j:>7.\iy^- 
30 ^2 0^, v-^mm^'^2\t^^<ommm^\zm^\i^ . 

v'^2 2t.. %^v'^2 2t^^(Dm^m^^m^\^xn 
sij<Dm^^^fig-rsRF7>y2 3 ^m!m\zmm. 

T^-rX^ 1 tc^S^^EPiip-r'Sam^^y K3 2 (h. I:>^ 
^-^5 3 (ry^^\z^-3\^^x%mm.^^7sCf \ t^fhm(o 

40 lHlfe|^TlEl^T^ct^Xt:>^-i$'2 0CO[Hl^a^$lJ^ 

-r-SmeSiJIBIIalgSS 2 eh, RFT>7'2 3 

^Mfi-^<i:=]>Hn-^5 ^i)^^(r>^^\Z^-:5\^^X%^ 
V K 2 2CD>':t—;^f/>iyj^U^h^^;/^> ^$(1^1^:111^ 

4i, RFT>y2 375^^(Z)h^^;;4^>^5^^^fi^;<)^^ 

'^:ty;uft^<^^mr^'^;i-y;L'^mEEig§5 let. 

tgtcf HUXlf^^t#^7Kl/X^ai(HlS§2 7<i:. 
50 iffi^3 3^:rt^LT±^g®;!i^bC0i2g^B^fg^-^ie®^ 
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\z^^ i; Tis^icii L/t j^Sitc^iif ^ le^^— 5^ 
-^\znm>\^tzM^'^^^^^^tL}h(hmm.^v k 3 2 

^IgKT^mS^^y K^»tElM3 1 RFZ>y23 

[0 0 6 9] ^fc. 01 8(^lHie$yiSI[Hl8S5 2(DI¥jm^ 

^»^1«^{:i€eoTS^5gSSg5 2 a :^^^<0 ^ D ^{i 

y;U^3^^(HliS 5 2 b<h, '^7:^ y>iI/«lttSleISS5 1 Tffltti^ 
nfe'^^y;Kt^<i::/Di^^'T>^;Ui^JllplK 5 2 b?&^e> 

^ffiit^lHlSS 5 2 c (h. >&tSltl^[HlS§5 2 c :«»^^CO[Eie 
^M«^a)i^^ifefiJc^^;^^y hT^LPF 5 2 d <i:, L 

p F 5 2 d ^ (om^mmm^^Wi «^^tx e 2 

0^(pieKIj[jT^^Si[slK5 2 ei:rcJ:Dffifi)c$nTVi 

'So 

[0 0 7 0] ±,wrf^7.^^mm^m,^\z^n^umm 

[0 0 7 1] ^T^-rx^^iSSfeli^ggtcisiriTfl. 5^>f 
^o^^-^ch^^c-s^imtesyw^-Kci:, ^3iS;i»^*s§-^. 

5 2tcMLi3 > hn--7 5 3;0^*^;l^^^t»^tc:<:i:oT 

e*yi9l^-KJc:fei/iTti:/u^^v:/;i/^r>jiiPiK5 2 b 

$ ^ :t c (7) m ^a^^ t^m^^ 
j:oy'^x^'fy^^mmm^ti^z.tiz^o. v->\zm. 

^rz. m2(Elte$yW^-HJc^i.iTti, zi>hn-^5 
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[0 0 7 2 ] -:i5. ±fe(Eig©j||^- Htci^L. tf 

ffiiftlellS 2 1 D 2 9 f J IIJS©?^^ 3 

TI8^b}^c t)<7)i:f^:^(7)«^<&ffil^^CI<h7&^T-^^o HP 

t,. u-^mmm^2 i'v\tO:tJ^)vm&^o:>^it\zti 

mmm^e- \^\z^\,^x\tmm(omm3 ^mm\zytmm.y' 
1 ±(D^'y'->\zM^^\^rz/^'7—mm^mt)ti^ 
10 ch*tc, ^ 2 [HiKSyss^- Kic^siiTtiC? 

y^^^^^2 9'v\^^^'f)m&Sf:(D^mzn^^i.rc 
^fctb. m i[Hiea»^'- \^\zt^n^mm:^un±W}i^ 

u-j^-h^^^-^n^^mz. m2mm.um'^-\^\z^\^^ 

[0 0 7 3 ] :z(D^o\zi^'r-(:^^WMm±&mx\t,. 
r^'T>(x^±.(r>mm7V\y7.\z^mT^timz. 

mzmf^^m^imrx:m\^^n^^y^^)vm^\zm^\,^x 

K^i^^m 2[H]e©r«^:- KtC^St/^Xti— ^Oi^^S^-C 
mWLhf^^X^^^^. ZCDTc^. mi[Hl^M'l^^-Ki:b 

A^t^fc. ^^Xi:7±(3 z CAv:^S'Tf^tti?^^$ti 
^c':7;ty;m^(c^o^^. ^v->\zm^i^rctzmn^ 
^nozt:^^-^mhtj:^o z.z.x±mo^y)vm^iit. 
m 1 mmmm^e- ]^\z^\^^x&v->m\zmfj:'orzm^ 

mm\z^\i-Af)^hu-7. i.x\^^^^^7.^±mmzi(!t 
ftvxm^n^z^f)^iE>. mmn^c^ay ^(D^m^^ 
mrm^xmmx^^. ^Tz. T^^x^oD^^^sMtc^ 
jt^Lxmmm:^^^itThc t^^^^^^^^ta^. mmikzs 
^tzvm±<o^\z—h.n^ -(omm^z-D^^^x^. im^co 
m<mmxm^xmMx^ ^^(Dxi^^. ieic. w,2m 

UUn=E- K <h LT Z C L V:*rS:<h UT:^^«tt^«S« 

50 tx. v->(D^^m.m\znf^^'rm^umu-h\z^ 
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[0 0 7 4] mmcDmm s ) ^^mo^y"^ x ^ mmn 

[0 0 7 5 ] ^USSOJ^SitC^tt^^^X^tB^S^^ 

[0 0 7 6] ^iS^T^^X^ lH^ltC^Ufccfc^tC:^^ 

13c.h^>K13d(DM (^^-fr-f) , ^mi c^Z-D 
I'^TH^^l'-y 1 3 e (h^> K 1 3 f (^^-yrt") \ZJ: 

tc, y"-^ ^mmj:Dp^mm\zfi\^^'Dxm:km-i}Q'r^ 

[0 0 7 7] ±^gMci:0^A6n^iiSTKU 

x\t. zi>hn-^3 5\z^^xnx^'r^mmT\^u 

m\^^x7^±7s iftf^2SLtXi5& ^^i&fpT&^fT t3 n§ o 
[0 0 7 8] ^i9ti. :^mm<Dmm\z:^n^^^ 
iidmn±mmiiZ:$3i^xz2>h u-ys bm=TZ)mm7\^ 

^Ts^cD^m^m. m-^^mmt^h^mm\z}^f)^-:>xm 
jUQ-raM^w vtz^mr f uT^t^mx^x^^ ^z.t.^M 

i:UT|Hl-\/->(?5^>K 1 3b^£fiJ0^T'5« -eUT 

)V-y\3c. ^>Kl3d. !/)V—yi3e. 5>K 
1 3 if)m\y) ^T6n^o 

[0 0 7 9] C(D<i:^»c:i&a7Hl/X;D«SiJD ST^n-S 
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[0 0 8 0] cn^^n-— if --:6Wclc5^w' X^^^(/^$^ 

^^t, y'^ 7.{7^m^m^m^^t\tMx^^z.tfi^ 

\z^mmm^<r>mmrr^mmT k i/x^r^i ^^(.^^12^^ 

[0 0 8 1 ] |gi2 ofi, ^(r>^mo^m\z^^^^x. 

^^^i$g0.gr^^T^o, T'^Xi:7(D##^s (ip-^^ 
20 mmf)^^p^mm\z\^t^^xmim'^m.^^ x^tzm^j f 
u7.t^n)^s\^x\^^^z,ii^Mmt^) \zn\^. ±ffiss 

[0 0 8 2 ] IP^. Ttemm^-r X:i7 1 <Dm.^l alC^tt 

^^;u--:;^i 3 a^mwr YU7.(r>^fh^ )V-zf\z'mK^ 

^T. ft^T^ii^T Fl/X^;U-7'<hUT|H|-^/-> 
(^-^VFl 3 b<£rSiJO^T^o ^LTMtCf^^T^iiS 
7FUX^;l/-7'«i:bT^ >F 1 3 d> ^1 3 

c. yjl^— yi3e. ^> F 1 3 f ;d^*#JO ^T^tl^o 

30 [0 0 8 3] HPt.> '/—>mzmK>mx^n^mm7Y 
u7s^f^^(ommz'D\,^x . ^)v-^t.y>\^^^mz 
. mr)mx^z.t\z^K>s v->m^mf)^^rzmmMdmm 
v^^\tM^mmz-D\.^x. ^)v-^t^^yyY^<DmK> 

^X.^fz\t.ylyYt^^^)V-zr^(nmK>^7L^%^'t^ 
^ »-tt (7D T ^ ^ o 

[0 0 8 4 ] i^mn(D^ ^T.^immt 

40 HJgcDJ^M 1 ^fctiSIM<7)?^^.2TI5&B^L;t7^m^x^ 

Xi:7(ort> gi9^;tt^iiii o<Dmm. w^. zcav:^ 

y"^ 7.^^m\^^^^(Dx^y). \^iT(Dmmx\t. ^mo 
^<Dmm.\z^\^^x. mi oxmmx^tzy'-c 
>^i7^m^^^^^\z'oi^xwim't^. 

[0 0 8 5 ] ^ 1 tCTK-r J: -5 IC, TtK^T^^X^ Hi. 

^mmt^^mmi a. m^i b, ^s^i c \z^m-^nx 
'^^\z. mi o\z7r^'r^'D\z. m^i3i\tmmT 

FUXfS^^^Ufc^;U-yi 3a<i:^>Fl 3 bOffl 
50 tCctOfllfijc^nxVi^So ^)^c, ^^lh\Z-D\,^X\t^)V 
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-yi3c^^>Ki3d (Dm (^^-frT) . mmi c 

(rO0^Tfi^y;U— y 1 3 e i: ^> K 1 3 f (O^fl (S^it" 
[0 0 8 6] -f5. ±&SBci:0^^6n'5^31TKU 
[0 0 8 7] gI2 U^, *^JSCD?^Ji(7)^w' 7.^f5©M 

fiJO^T, f^gg-r^ii317H U'Xiy;i'-yt UTI^-^/ 20 
->(7)^>H 1 3 f ^fiJO^TSo ^UT, 

-:/13c. ^>Kl3d. ^JU—^13a. ^>Hl 
3 b;5^tiJO^T6n^. 

[0 0 8 8] :i<D^z>\zmmT\^u:^f)mo^T^n^ 

[0 0 8 9] cn^, tf-:^WctC5^^ 
[0 0 9 0] 

't^*^>'^ii^u<t^^. m^(Dmmz^m'^^u^>(7.o 

gPi^id^^ffi U C t e» h ^ ^ tf *y ^ C <h 
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[0 0 9 1 ] mim.2\zmm<D'T><7.^mzmLumz^ 
Cf%m:^^^m.(r>mm^&'&.m.^^rmz ^i^mrc 
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